Xiao-Xu-Ming decoction preserves mitochondrial integrity and reduces apoptosis after focal cerebral ischemia and reperfusion via the mitochondrial p53 pathway.
Xiao-Xu-Ming decoction (XXMD) has been used to treat stroke and other neurological diseases for more than 1000 years. The purpose of this study was to investigate the effects of XXMD on mitochondrial damage and apoptosis after cerebral ischemia and reperfusion. Male Sprague-Dawley rats were randomly divided into 3 groups: sham, cerebral ischemia and reperfusion (I/R), and cerebral ischemia and reperfusion plus XXMD (60 g/kg/day) (XXMD60). Focal cerebral ischemia and reperfusion models were induced by middle cerebral artery occlusion. Cerebral ischemic injury was evaluated by hematoxylin and eosin staining. Ultrastructural features of mitochondria in the penumbra of the ischemic cortex were analyzed by transmission electron microscopy. Apoptosis was evaluated by terminal deoxynucleotidyl transferase-mediated deoxyuridine 5-triphosphate nick end labeling (TUNEL) staining and cleaved caspase 3 immunohistochemistry. Proteins in the mitochondrial p53 pathway were detected by western blot and immunofluorescence. The results showed that XXMD treatment markedly attenuated ischemic changes, preserved mitochondrial integrity, and significantly reduced apoptosis. In addition, we found that XXMD treatment reduced p53 and Bax levels and increased Bcl-2 levels in mitochondrial fractions. XXMD significantly blocked the release of cytochrome c and Smac/Diablo from mitochondria, and inhibited activation of caspase 9 and caspase 3 in cytoplasmic fractions. Increased expression of c-IAP1 was observed in the XXMD60 group. The findings demonstrated that XXMD protected mitochondria from ischemic injury and inhibited apoptosis. The mitochondrial p53 pathway could be partially involved in the protective effects.